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TITLE OF THE INVENTION 

COOLING DEVICE AND ELECTRIC OR ELECTRONIC APPARATUS EMPLOYING THE SAME 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2002- 72846, filed 
November 21, 2002, in the Korean Intellectual Property OfTice. the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates, in general, to a cooling device for an electric or 
electronic apparatus, and more particularly, to a cooling device for cooling inside air heated due 
to heat generated by an electronic element installed on a printed circuit board (PCB) inside a 
main body of a computer and the like, without discharging the inside air outside the computer. 

2. Description of the Related Art 

[0003] A cooling device can be applied to both electric and electronic apparatuses. In 
particular, the cooling device will be described with reference to a computer. 

[0004] According to functional improvements of a variety of the electric or electronic 
apparatus, more electronic elements are positioned inside a main body of the computer. 
Generally, the electronic elements generate heat and may deteriorate due to the heat. In this 
regard, there has been a need to cool inside air of the main body of the computer. 

[0005] In a case of the computer, the heat is considerably generated particularly in a central 
processing unit (CPU) and the like. In the computer, a heat sink of a material having a high 
thermal conductivity is mounted on heating elements, such as the CPU and the like, to expand a 
surface area generating the heat In addition, a cooling fan is separately mounted on the heat 
sink. 

[0006] In this case, however, the heat generated only around the CPU is dispersed by the 
cooling fan mounted on the heat sink, and heated air still remains inside the main body of the 
computer. In order to discharge inside air within the main body of the computer to an outside of 
the computer, a separate cooling fan has to be separately mounted on a surface of a body 
casing of the main body. 
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[0007] In this case, the heated air is discharged through the separate cooling fan mounted on 
the surface of the body casing. Then, outside air having a lower temperature than that of the 
inside air within the main body flows into the main body through a ventilating opening formed on 
the surface of the body casing. That is, an inside of the main body is cooled by the outside air 
flowing thereinto. 

[0008] On the other hand, the electric or electronic apparatus, such as the computer, etc., is 
generally mounted on or disposed adjacent to a corner or a wall of a room. A variety of electric 
connections are made on a rear side of the electric or electronic apparatus. Especially, in the 
case of the computer, it is common that several peripheral devices are electrically connected on 
the rear side of the main body thereof. Because of these electrical connections, the outside air 
around the main body is relatively high in temperature compared with an average inside 
temperature of the room. Further, due to static electricity, dust accumulates on the outside or 
the inside of the main body. 

[0009] A conventional cooling method of discharging the heated inside air to the outside of 
the main body and drawing new outside air into the main body using the cooling fan has the 
following problems. 

[0010] First, there is a high possibility in that the heated air discharged out around the main 
body of the computer flows back into the inside of the main body through the ventilating opening 
fomried on the main body, thereby lowering a cooling efficiency of the main body. 

[0011] Second, because a plurality of cooling fans are needed to enhance the cooling 
efficiency, noises are increased. 

[0012] Third, when surrounding air flows into the main body of the computer, the dust flows 
thereinto together with the surrounding air, thereby contaminating the inside of the main body 
and causing a malfunction of the computer. 

SUMMARY OF THE INVENTION 

[0013] Accordingly, it is an aspect of the present invention to provide a cooling device for an 
electric or electronic apparatus, which has a high cooling efficiency, reduces noises and 
prevents an inflow of dust into the electric or electronic apparatus. 
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[0014] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious form the description, or may be learned by 
practice of the invention. 

[0015] The foregoing and/or other aspects of the present invention are achieved by providing 
a cooling device for an electric or electronic apparatus, the cooling device including an inhaling 
member formed to draw air and then discharge the air heated by heat generated from a 
component of the electric or electronic apparatus, an exhausting member communicating with 
the inhaling member to receive the air from the inhaling member and then discharge the air, a 
fan provided adjacent to the exhausting member to forcibly draw the air from the exhausting 
member, and a heat exchanger absorbing the heat from the air discharged from the fan and 
discharging the heat through a body casing of the electric or electronic apparatus. 

[0016] According to another aspect of the invention, the cooling device further includes an 
accommodating member formed with a seating part accommodating the fan. 

[0017] According to another aspect of the invention, the heat exchanger includes a plurality 
of heat absorbing fins, a refrigerant filled inside the heat exchanger to make a heat exchange 
with the air passing through the heat absorbing fins, a heat discharging plate attached to the 
body casing of the electric or electronic apparatus to discharge the heat energy of the 
refrigerant, and a refrigerant pipe connecting the heat absorbing fins and the heat discharging 
plate to allow the refrigerant to circulate the heat exchanger. 

[0018] According to another aspect of the present invention, an electric or electronic 
apparatus includes the above-described cooling device and the body casing on which the 
cooling device is mounted. 

[0019] According to another aspect of the invention, the body casing has a closed structure 
closed from an outside of the body casing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] These and/or other aspects and advantages of the present invention will become 
apparent and more readily appreciated from the following description of the embodiments, taken 
in conjunction with the accompany drawings of which: 

FIG. 1 is an exploded perspective view of a cooling device according to an embodiment 
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of the present invention; 

FIG. 2 is a perspective view showing a coupling process of the cooling device of FIG. 1 ; 

and 

FIG. 3 is a perspective view of a computer main body mounted with the cooling device 
shown in FIGS. 1 and 2. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021] Reference will now be made in detail to the embodiment of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. The embodiment is described below in order to 
explain the present invention by referring to the figures. 

[0022] FIG. 1 is an exploded perspective view of a cooling device according to an 
embodiment of the present invention, and FIG. 2 is a perspective view showing a coupling 
process of the cooling device of FIG. 1 . 

[0023] With reference to FIGS. 1 and 2, an inhaling member 100 inhales (draws) air to be 
heated by heat generated from a component of an electric or electronic apparatus, e.g., a 
computer. There is no limit in a shape of the inhaling member ICQ, that is, the inhaling member 
100 may be circular, rectangular and so on, so as to inhale the air disposed around the 
component. It is possible that the inhaling member 100 is positioned adjacent to a heating 
element such as a CPU. Alternatively, the inhaling member 100 may be installed toward any 
space inside a main body of the computer. In addition, a plurality of inhaling members 100 may 
be installed on a plurality of positions including a heating position disposed adjacent to the 
heating element, like arms of an octopus. 

[0024] The air flowing into the inhaling member 100 activates a fan 300 mounted adjacent to 
an exhausting member 200, so that the air is forcibly moved to the exhausting member 200 from 
the inhaling member 100. Since the fan 300 forcibly draws the air, a coupling part 210 extended 
from the exhausting member 200 may be coupled to an inlet formed at any position of the 
inhaling member 100. 

[0025] As shown in FIGS. 2 and 3, in order to more effectively move the air to be collected 
into the inhaling member 100, it is possible that an upper side of the inhaling member 100 is 
wider than a lower side thereof in shape. However, in the shape of the inhaling member 100, a 
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width of the upper side thereof may be equal to or different from that of the lower side thereof 
because the air is forcibly convected by the fan 300. 

[0026] The exhausting member 200 can also have one of a variety of shapes. However, 
since a plurality of heat absorbing fins 410 of a heat exchanger 400 are installed adjacent to the 
exhausting member 200, it is possible that one side of the exhausting member 200 may have a 
shape corresponding to the heat absorbing fins 410. Thus, the air heated is allowed to pass 
through the heat absorbing fins 410, thereby enhancing an efficiency of heat exchange in the 
cooling device. 

[0027] The exhausting member 200 communicates with the inhaling member 1 00 by the 
coupling part 210, to draw in the heated air flowing into the inhaling member 100. The coupling 
part 210 extended from the exhausting member 200 to the inhaling member 100 has no limit in 
shape, length, etc. 

[0028] The fan 300 forcibly moves the heated air at the heating position through the inhaling 
member 100 toward the exhausting member 200. The forcible movement of the heated air 
through the fan 300 makes it unnecessary to provide other cooling fans on the heating element, 
such as the CPU, and a body casing shown in a conventional apparatus. Therefore, generation 
of noises due to the conventional cooling fans can be prevented. 

[0029] The fan 300 is installed adjacent to the exhausting member 200. To prevent noise 
transmission due to an operation of the fan 300, the fan 300 is mounted inside the exhausting 
member 200. The fan 300 may be rotated at a high speed to draw any necessary amount of the 
heated air. However, in an effort to prevent the noises due to a high speed rotation of the fan 
300 as shown in FIGS. 1 and 2, about two fans 300 are installed, so as to draw a desired 
amount of the heated air even though the fan 300 is rotated at a low speed. 

[0030] In a case where the fans 300 are installed, it is possible to include an accommodating 
member 310 formed with a seating part 311 accommodating the fans 300. However, the fan 
300 may be mounted in the exhausting member 200 without the accommodating member 310. 

[0031] Where the accommodating member 310 is included, the fans 300 are seated in the 
accommodating member 310 having the seating part 311, and then the accommodating 
member 310 mounted with the fans 300 can be installed in the computer during an assembling 
process. 
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[0032] The heat exchanger 400 includes the heat absorbing fins 410, a heat discharging 
plate 420, and a refrigerant pipe 430. 

[0033] It is possible that, the heat absorbing fins 410 are so shaped as to have a wide 
surface area to facilitate the heat exchange. To widen the surface area, the heat absorbing fin 
410 is provided in plural. 

[0034] The refrigerant is filled inside the heat exchanger 400. The heat exchange between 
the refrigerant and the air is made by the heat absorbing fins 410. Heat is transferred from the 
heated air having a relatively higher temperature to the refrigerant having a lower temperature. 

[0035] The heat discharging plate 420 discharges the heat transfen^ed by the refrigerant from 
the air. Since the heat exchange is also generated by the heat discharging plate 420, the wider 
the surface area of the heat discharging plate 420 is, the more advantageous the heat 
exchange is. 

[0036] In the cooling device, the heat discharging plate 420 does not directly contact air 
surrounding the computer but makes the heat exchange with the surrounding air through the 
body casing 500. A contact surface of the discharging plate 420 for the heat exchange is 
actually widened to a width of the body casing 500. Therefore, there is no need that the surface 
area of the heat discharging plate 420 itself is excessively widened. 

[0037] The refrigerant pipe 430 connects the heat absorbing fins 410 and the heat 
discharging plate 420. The refrigerant makes the heat exchange by a natural convection 
between the heat absorbing fins 410 and the heat discharging plate 420 through the refrigerant 
pipe 430. 

[0038] To the body casing 500 is attached the heat discharging plate 420 of the heat 
exchanger 400. 

[0039] The heat of the heat discharging plate 420 having a higher temperature is transferred 
to the body casing 500 having a relatively lower temperature. The body casing 500 is still large 
in surface area compared with the heat discharging plate 420, and thus, a cooling efficiency of 
the heat exchanger 400 can be enhanced. 

[0040] To enhance the cooling efficiency by increasing the surface area, a surface of the 
body casing 500 is shaped like folds or a serrated surface. 
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[0041] It is possible that the body casing 500 is made of a material having a high thermal 
conductivity. A conventionally widely used metallic material may be used for the body casing 
500. 

[0042] In the cooling device, some effects of the present invention can be accomplished with 
the use of the body casing 500 formed with a ventilating opening. It is possible that the body 
casing 500 having a closed shape (structure) 500 would interrupt transmission of the noise from 
the inside of the main body to the outside and prevent an inflow of outside dust into the inside of 
the main body. 

[0043] FIG. 3 illustrates the main body of the computer on which the cooling device shown in 
FIGS. 1 and 2 is mounted. 

[0044] Hereinafter, a process of cooling the main body of the computer with the above- 
described configuration according to the present invention will be described with reference to 
FIG. 3. 

[0045] The heat is generated when the heating element, such as the CPU, operates. This 
heat is discharged through a heat sink mounted on the CPU. The temperature of the air 
surrounding the heat sink is increased by the heat discharged from the heat sink. 

[0046] The heat absorbing member 100 is installed adjacent to the heat sink. If the fan 300 
is activated, the heated (hot) air flows into the inhaling member 100 and is forcibly moved to the 
exhausting member 200. 

[0047] The heated air reaching the exhausting member 200 is moved to the heat absorbing 
fins 410 of the heat exchanger 400 by the fan 300. As an example, about two fans 300 are 
operated. The necessary amount of the air can be obtained using the fans 300 even with the 
rotation thereof at relatively low speed compared with a single fan 300. Therefore, generation of 
the noise due to the high speed rotation of the fans 300 can be prevented. Additionally, since 
the fans 300 are mounted inside the exhausting member 200, the noise transmission of the fans 
300 due to the low speed rotation can be further interrupted. 

[0048] The heated air makes the heat exchange with the refrigerant filled inside the heat 
absorbing fins 410, by passing through the heat absorbing fins 410. The heat from the heated 
air having a high temperature is transferred to the refrigerant having a relatively low 
temperature. 
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[0049] The heated air is cooled through the heat exchange, and the cooled air is dispersed 
again inside the main body. The cooled air lowers an average temperature of the inside of the 
main body by circulating the inside of the main body. Then, the cooled air is heated and the 
heated air is again forcibly drawn into the inhaling member 100 and the exhaling member 200 
by the fan 300. 

[0050] The refrigerant heated by the heat exchange is moved into the heat discharging plate 
420 through the refrigerant pipe 430. Since the heat discharging plate 420 is attached to the 
body casing 500, the heat of the refrigerant is transferred to the body casing 500 having the 
relatively lower temperature. The heat of the body casing 500 is transferred to the air 
surrounding the main body having the relatively lower temperature. Here, since the surface 
area of the body casing 500 is still wide compared with the heat discharging plate 420, the heat 
exchange through the body casing 500 is more effective. 

[0051] With this configuration, the cooling device according to the present invention can 
discharge the inside air of the electric or electronic apparatus and forcibly circulate the cooled 
air without the inflow of the outside air, thereby accomplishing effective cooling. 

[0052] As described above, with the cooling device according to the present invention, the 
following effects can be provided. 

[0053] First, the cooling efficiency is enhanced. Conventionally, the heat is merely dispersed 
to around positions inside the main body by the cooling fan directly mounted on the heating 
element, thereby continuously increasing the average temperature of the inside of the main 
body. However, according to the present invention, the heat inside the main body can be 
effectively discharged outside. Further, in a case of using the closed body casing, there is no 
need to provide for the inflow of the outside air, thereby enhancing the cooling efficiency. 

[0054] Second, the noise is prevented. Conventionally, the noise is severe because of the 
high speed rotation of the cooling fan. In addition, the body casing is structured to transmit the 
noise outside through ventilating opening thereon. However, according to the present invention, 
the low speed rotation is allowed with the use of the fans, and the fans are installed inside the 
exhausting member, thereby interrupting the noise. Also, with the use of the closed body 
casing, a variety of noises inside the main body can be prevented. 
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[0055] Third, the inflow of the dust is prevented. Conventionally, a cooling fan is installed on 
the body casing and a ventilating opening is formed thereon, and thus, the inflow of the dust 
through the ventilating opening has been severe. However, according to the present invention, 
since the body casing is the closed structure, the inflow of the dust can be inherently prevented. 

[0056] Although an embodiment of the present invention have been shown and described, it 
will be appreciated by those skilled in the art that changes may be made in the embodiment 
without departing from the principles and spirit of the invention, the scope of which is defined in 
the appended claims and their equivalents. 
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